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(57) Abstract 

1,4-Disubstitutcd pipcridinc derivatives 
represented by general formula (I) and 
pharmaceutical^ acceptable salts thereof, 
wherein Ar represents heteroaryl having one or 
two heteroatoms selected from the group 
consisting of nitrogen, oxygen and sulfur and 
optionally fused to aryl or benzene (wherein 
each hydrogen on the aryl and heteroaryl rings 
may be substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxymethyl); R 1 

represents C w cyeloalkyl having one or two hydroxyl groups on the ring; R l represents heteroarylalkyl having one or two heteroatoms 
selected from the group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C 5ls 
hydrocarbon, aralkyl, arylalkenyi or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and heteroarylalkyl rings may be substituted 
by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X represents O or NH. Because of having a selective muscarine M, 
receptor antagonism, these compounds are useful as safe remedies or preventives with little side effects for respiratory diseases such as 
asthma, chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hyperenergia of digestive tracts. 
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Ar o 
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S-X— ^N^R 2 [I] 



A r tt 7 »J - ^/SXIi'O-t? >» <k«£ l/C(^T <k I ^ItS^ 

tS^fPTV-^S «IU 7U-;l/*R^ro7 i ;wi/«o«±©7K 
*R : fttfi»7;l/*;U5S. ^u^>BiH\ fiiS7yl/=i + i/S> 7 5 7gXli 

BfcS£»±fcW*-Sifc*» 3 - 6 mo i/ ? n7;i/*;i/**S U R 2 lift* 
»5~1 5fl®mXtt?mol^ft*Xi, 75MAi, 7U- 
;U7;l/^r-;bSX{4^ >-tr I/O *T i^SMHS^ BBKISTO 

fp7 U-;b7;u*;u»©^±©7K*I^ : Fli^7;i/*;uS. ^p^>H 
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m HH # 

5 mm 

mwi 1,4- ^g&e^'; ^>r«^ ^^©suii;* 
wm%%&£xim<tm%mm<ofemxit¥ttvic)t><DmmizM-rzo w\z 

mm 

i*<*flbtlXl^ [Basic and Clinical 
Pharmacology 4th Ed., (APPLETON & 
LANGE) PP83-PP92, (J 9 8 9) -.Drug News 
20 & Perspective, 5 (6), PP345-PP352 
(1 9 9 2) «#JR(] o 

c©ax*? >j y%&mz\tzuo-r79>(-7im& u m, k 

t-tzm&, am, m>t\ mmwvmftm. mzM 2 &&Mz&mirz&i$ 
7z m ^ <D>bm iz m t> s ?m ffl &?$m 1 t& o > * © ac # < * «> h n x t * 

So 
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*369J{:U HRSC [ i ] 



Ar o 

HO-f^-X-^N- r2 [ I3 



HK*a±C**'«IK*ft 3 - 6 U© 5/ * P 7****fc* U R 2 tt^ 
»5-l 5»|»nXtt?WlKD»|^|k***, 7 5** A*, 7 y- 
*7 A^A*x tt« >33 LT l , T 4. Jt t **ft? % 

*><^\> *«U *UTXttOXttNH*»*] 4- 
,4 *»««6Kig^©TB^{gmii©7&*XliTl»©fc»»c«R4i-CWfflT* 

So 

OTIC. W«»l=*J^Tflil^n*fflB©«**EjtL, **WCot^r 
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5 «Atf2-eys?;ba % 3-fj^;i/S, 4-ey^us x 2-^7v*yA> 

S N 2 - ^ 3 - 1 - = ij ;PS N 2 - «< $ y V 

U;US, 4 $y>/'J;US, 3-f7y;;uS> 5 - f^/'jyug, 2- 
7U;US^ 3-7U;l,S N 2-h'D'J;bS N 2-b'y^ 
-a*, 4 - try $ S?-,Ug, 5 - h'y = i^Ug, 2 - 5>-/Wk 3 
io -tru^y-A^ 4-ey^i^-;us N 2-*yy.r.A>g x 2-^>y** 

i-^sxii 2 - > k y trnzmfz z * 0 
r i ~ 2 fl©*iMi*3»±ic^-r 3 ~ 6 •> * D 7 a>* ;nsj 

iLTIi. 1 -t KP*->>?P7'PbVl/g N 1 -h Kn*->->* 

D ^^S> 1 - t Kd+>>>^p^>^;US > l-tFo + ->y?D^ 

is *>A/g x 2 - t Fo**><>?D7*ofc?;t/g > 2-hKD + i/-/^o7f^ 
2-tKD + y->^D^>f;H, 2 - h Kn**>->? P's+vrt/g, 
3- t Kp*>^P7>A/g x 3-b KD + i'^n^mS, 3-t 
Kn*->i/?DA^.>;i,g N 4 - b KP + i/^p'v+ WUg. 2, 3- v 
tKn + i/-/^ D yf;l/S, l, + i, 

20 3-i>h K.D*<>$/?n^>*A^ 2. 3- vb Kp*>>*p^>^;U 
2. 4-ytFo + y->^n^>f;^ 3. 4-yfch'o + yy^D 
^>^Ag N 2. 3-^tKo + yy^DMym 3. 4-vtKn* 
•> ^ d/\+ vyl/S*W^*l5 0 

$ tLX I *T J: I ? D7^*;l/7 A^/UgRtf i/ ^ o 7 )\,*)V7 Jl>r 
-m. b*->* D7;^iSloffi©*^? *<fi«R7;i/+;l/-cilSi$ti 
T c » r «k ^ b* •> * d 7 jit ;u*A>g& V b* •> * n 7 ;u+ ;U7 ;u y ^ ;u 
0 g, ■>^P7^y-A/«Q:©ffijft07k*lS^*<fi«7;U*;UTlI«|$nTt^ 
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x h <£ i * > ? d 7vi/>r-/U7;u*;ugRtf •> 5 o 7;Ur^;U7>'i/'7^;ug > 

t'v * D 7;l/ ^-^^©^©Tk^^^fii^ T;U+^-CS^ £tl*TVT 
& <U> t*^? nr^y^>H/7;U*;ug&r_>'k' >^ o7;l/y-^7;l/^;i/ 

^g> 2- y^UT^uS, 3 - ^ x^f-yl/g, ^>x;ug, 
;i/g N 1 -^x^^^uS, 2 -^^yi/^o^yug, 3 

4 -^-f yl/^^yl/g^ /\*^,i,g s 1 - >f;K+y;l/i, 2-^f- 

's+WUg^ 2. 4-yyf;K>fyH, 2 -J^U'v+'WUg. 4, 5 

- is/ i-Jl^yJl^ 4, 4 - is J ^Jl^y? jl^ ^7^yUg x 4-/ 

^g> HJf->yl/S N f h^f'WH, ^^x^/g^cDT^^Ug ; 

is 3-y^;u- 2-yf-;H, 2-^>x^;USx 3 -^-r^Jl/g. 4- 
^>x-;l/g N 3 ->x;U- 2 -^>x-;Ug. 3 - y 3 -^>x- 
^S. 4 -/ 2 -*X>-f-;ug. 4 -/i-Jl- 3 -^>x-;us> 4 
->^;U- 4 -^V-r-zUg, 2-^+-b^;U® s 3-^*-^;^ 4- 
^■te-JlM^ 4-^;l/-2-'\*-t?^;Ug, 4 - > r;U- 3 -^\+-tr^ 

20 ;l/g > 4-/^Jl-4-^-t-j^ 5- 2 -s\*-b-J\s% s 5 

-^;U- 3-^*4?^;^ 5 4 -^-fc-A-S. 5->^;U 

- 2 -^-/x-yUg, 5 - ^ 3 5-y^;l/-4-^\ 
^f-;H, 5 ^;U- 5 -s\7y--)ims 3. 4 - is/f-Jl- 2 
x-;bg N 3. 5-is/i-^-3-^yf--Jim. 4. 2- 

25 ^+-t^.;l/g N 4. 5-^y^;l/-3--\+-tr^;Ug. 4, 5-yyf;l/- 
4-^\+-tr^;Ug N 7t-?x-;Ug. >*-;Ug, x-b-^Ug, ^ >f-'-t?^;U 
g. Kx-t?-;Ug > h 'j T-*-tr-;l/g N x h^f-'-tr-^g, ^>^x-tr^i;l/g 

2-^>x-;ug N 3-^y^^;i/g. 4-^yx-;ug, 4-^x^-2 

30 -^>^;Ug N *?^;Ug, y J^;Ug, f-^^Ug, >i;>x->ji;u 
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Pt^f/^nb'^ v^p*??-;^?-;^ 1 -ff-Jl-s? u^y^f- 
Jl/f-Jim, 2 -y^;l/v?p^>^;Mf-;Ug. 3 - / 1-;l>i/? n^yf 
l -x^yu-z^o^^/l/^yl/^ 2 -x^;b>^ d^>^ 
15 3 -x^;i/->?a^>f-;M 2 - p^^f^xf 

A*x 2- (l-y^y^p^>f;l/) xf-;US, 2- (2-^;l/->? 
P^>f-;U) x^^S; 2- (3-^;l/->*p^>f-;l/) x^;Pg, 2- 
( 1 -x^;U-/^ a ^>^;i/) xf-;l,g N 2- ( 2 - x^;b-> ? p^yf- 
;!/) x^g N 2- (3-x^;U->?o^>^l/) x^;l/g x l-yf->>U> 
20 ^p^WMfvl/^ 2-y^;l/i/?P'\*<>;M^;l/gH 3-^f-;l/<> 
^p^\+->;M^;l/S^ 4 f-JU-y^a^yjl/ ^;l/S> 1 -x^;U> 

^p^+WM 4 -x^;U>^ p^>>;M ->^p^\+^ 

n/x^;t/g x 2- ( 1 -y l-Jli/fti^i/Jl) xf-;US N 2- (2-^f- 

25 ;Ui/?P'\*v';l/) x^;l/g N 2- ( 3 - ^ ? P'S* : s)l) xf-;U 

^2- (4-y^;U->^p^->;l/) x^yp^ 2- (l-x^;U-^n 
^s+ >;l/) x^;US N 2- ( 2 -x^;U-> £ n'S+i^U) x^;Ug N 2- 
(3-xf/l/y^p/\+y;i/) x^;l/g, 2- ( 4 -x^U^? p^\* ^ 
yl/) xf-yi/g^ 1 -^f-;l/»>^p^y^yuy 2 - / f-;U-> ? p/vr 

30 f-;Mfvl/g x S-y^l/^^u^f/Mf;!/!, 4 ^;U>^p^\t* 
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?-;M^g N 2->^o^\7 p f-;ux^;l/S > 2- ( I ^u^o^y 
^/l/) xf-;l/Sx 2- (l -J ^Ui/^o^y^/P) x^yl/g, 2- (2- 
5 /f-^i/^u^rff-A/) x^;US N 2- ( 3 - ^ ? 0^7^/10 xf- 

2- (4 -Jf-frispn^l-jV) x^;l/g, 2- (l-xf;l/-/^ 
p^\^;I/) x^;l/^x 2- (2-xf-;l/->*n'v7?-;l/) x^;l,g x 2- 
(3 p^y^;!/) x^;l/g > 2- ( 4 - x^;i/^ ? n'v/f- 
xf-;ug N 1 -^^;Uv^D^-^^;b^f-;l/g N 2 a*? 
10 f-;Mf-;l/£ % 3 -^;l^>y*o;t?5 L ,'M3 L A'g, 4 -^/U 

f\»M 2-if-;US/£n:*?f\>k*f-;usi % 3 -x^t/i/^n*^ 

^M^l/g, 4 -x^;U->i7 d^^^;U> ^;US > 5 -x^;U-/y* □ 

f-;M^;l/g, 2- (1 -^f^l/** a x?-;HS. 2- (2-y 

is ^)\sistu*t=f->\,) xf-;PSx 2- (3->f;^^D^-^f;V) .x^;l/ 

S N 2- (4 -^^l/v^o^f-;!/) x^;US x 2- ( 5 - y ^;l/->? a 
xf-;l/g % 2- ( 1 -x.=f-)\,i/>?v xf-;US, 2- 

(2-xf;l/y^Dt^;l/) x^/l,g N 2- (3 -x^;|/v^ 

;U) x^;US % 2- (4 -x^l/-/^at^f x^;Ug> 2- (5-x 
20 ^;l/-^D*?f-;i/) x^;i/g||©->^DT;U+;u^±offilc©7KmifW 

(Kft 7 ;i/*;l/TBSl $ tXT t ck ^ v n 7 ;l/*;l/7 yl/S ; 

^^□^Df'Jf^xfyl/S, y^n^nf'Jf^DtVH, v^a^n 

;l/g N v/^D7'^U-r>7 p Dh 0 ;US N >>y*P7'^';-r>7'f-;l/g, 
25 D^y^iJx>xf-;l/g x ->^D^>f ijf>y 
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— Ag, p^v^I/Tp^x;^ »>^o^>f-;U7'7 i ^-;l/S > v?p 
^>^;U^>x-;US N i/^a^^->;U^D^;US N ^ ? p^v/l/^-f- 
p* ? ^1,7 p^x;ug3£© dt;1/^U7;U'7--;US ; 
b*->?p [4. 1. 0] 1 f-yl/S. fcf>/*n [4. 1. 

0] fsrf? - 2 — 'f ^-Jl/^ h*v/^D [4. 1. 0] '\7*-3--OU 
y^Ug^ b*->?p [4. 1. 0] 'V/?- 7-^M f-Ag, b'->*p 

[3. 3. 0] 1 --iJl/i-jl^ h'^^D [3. 3. 0] 

-2-4 )Vt ^;Ug N b'->?p [3. 3. 0] 3-^/Mf-;l/g N 
b"->?p [4. 1. 0] 'v/*- 1 --Ol/x^l/g, b"*?p [4. 1. 
0] 2 -^Ux^ug, b*i/?p [4. 1. 0] 's7?-3->OU 

xf-;Ug N t*->^D t4. 1. 0] 'ST'?- 7 -^f Ax^yi/g x b*>>?p 

[3. 3. 0] 1 -f;l/X3\rt/g N b"<>?p [3. 3. 0]*?? 

-2--T^x*;Ug x b*v/?D [3. 3. 0] t ? ? - 3 - 4 Ax^;Ug N 
b*'>*p [3. 2. 1] 1 ^Ag. t'^^n [3. 2. 

13 2 -<;M^;l/gs b'->*p [3. 2. 1 ] 3--f A 

b'->?P [3. 2. 1] *??-8->OMf-Ag x h*S/^p 

[4. 4. 0] x*7- 1 --TAy^ASx b'i/^D [4. 4. 0] f-*77-2 
--OM^A-g, b"*>?o [4. 4. o] -rrt- 3 ^Ag N b'->? 
n [4. 3. 0] Si-- 1 -^;M^Ag s b"->?P [4. 3. 0] y^-- 
2 --f A^fvl/g, b'v^P [4. 3. 0] y^-3-f;Mf-Ag N b'-> 
?p [4. 3. 0] /^-7--f;M^;Ug x b'v/^n [3. 3. 1] J j- 

- l-jjm-jvm, £is>rv [3. 3. i] j -r- 2 -urn- Ag, b 

ista [3. 3. 1] y^-3-^A/f-;^ b*>?P [3. 3. 1] J 
t-9--f;Mf;H > h'->^o [3. 1. o] 
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h'i/^D [3. 1. 0] 'VMJ— 2 -Jfr* i-ji^ £ist?v [3. 
1. 0] ^+^-3_^ ;l/ y^ yl ,g N t'y^D [3. 1. 0] ^4-*-6- 
;M f-yl/S^©h'i/^ DT;l/+;|/^J;cDM07K*l!iT75N'i£i^T;U+;UT' 
$ tlX I *T & J: ^ t' •> ^ d 7 ;U*;UT ; 
s h'->^D [4. l. oL'v/*- l -<^if^;l/Ss f->^n [4. 1. 
0] 'v/?- 2 -^Ui^-^g. fc*«>*o [4. 1. 0] ^7^-3-^ 
h'i/^n [4. 1. 0] ^7?- 7-^;l/xfz;i/S|®t' 

20 +tx;Mf;i/S > D^s4--tr— ;Ux.^;Hlx > ? n'vy^yM 

^U-3->>^n^>x-yU) y^;USx (2 - t f-;U- l - o^>x 
>f^S, (2-y^;i/-2-i/^D^>x-x;l,) (2- 
25 3 - vtu^y^-fr) jf-ji^ (5 - / 2 - is ? 

y^yl/S, (5 -y^U- l -->^d^>x-;U) ^f-;US % (3 
->f-;u- l -->^d^>x-;U) y^;i/S x (3-yf-;i/-2-->?D^ 
>x->»u) ^^yi/S. (3-^^;u-3-i/^o^>x^;U) 

(4 -y ^;U-2-->^D^>x-;b) ( 4 - ^ ^,u- i - <> ^ 
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S N (1 -^^;l/-3- >^p^\+-feji;l/) y f-;US> {2 - 1 =f- iV- \ - 
>^n^+-tr-;U) ^ ^l/Sx (2 - / ?Jl- 2 - is? p^*-tr^;l/) y f- 
(2-y^yl/-3->^D^\+4r^;l/) (6-y^;U-3 

- ^^o^+Hr-;!/) (6 - 1 2 - i/f t 

1 -i/^D^Hr—^) /^;l/S N (3 - y^;U- 2 - P^-tr^l/) 
(3-/^;U-3-v^p-\+-{?^;l/) 

- 3 - p^-fe^u) yf;|/g, ( 5 - y ^yU- 2 - is ? p/\*-fe^ 
JU) /^JlM, (5 -/Tfo- 1 -i/^o^\+-fejL/l/) ^f-;l/g N (4-p< 

10 1 - i/^p/\4-tr— ;U) (4 2 - D^\+-tr 

y 2 - a^yf-^) (1 -y^;l/-3->?p'\y 

y (l-U-fr- 4-i/?w\7T—Jl) /^Jlg^ (2 

1 -v^n^yx-yb) y^;l>S % (2 -y ^;U- 2 - p's 

(2-yf;i/-4-->^D^f-;l/) y^l/^ (7->f-;l/-3-->^ 
yf-;^ (7-yf;l/-2-y^D^f-;W ^ f-;U 
(7 -J+Jl- 1 -i/^-p^v/"^-;!/) y^;!/^ (3-/^-1- 
j/^p/s^x^U) y^;l/g x (3-y^;l/-2-x?p'\7 p -r-;l/) 
20 ;ug, (3-yf;i/-3-->^n^f-;l/) y^;ug. (3-/^;u-4 
-iy^u^f-jl) /^-jum. (6 5^1/- 3 -S^D^f— AO ^ 
(6-^^;l/-2->^D/\yf L ^U) /f-;US N (6-y^;l/- 
l-y?p^f-;l/) (4-^f;i/-i-->^o^r-^) 

25 - 3 - v\7t--JI) y (4 3^1/- 4 -2/? p/\7x^ 

AO y^l/S, (5~J1-Jl<-3-i/>?a<\zf7--)l') Sf-Jim^ (5-/ 

-'W (1 - ^f;l/-2- , >^Pt^f-;W y ^•>'USx (l- 

^^-3-/?ot^f-;W (1 -y^;l/-4 - i/?p** 

30 f-;l/) yf;H, (2-> 1 - •> £ d * * x— W y^Ug, (2 
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-tf-ji- 2 - is? vir?f--)i) y^;i/S> (2 -y i-ji- 3 - p* 
?-rx;u) >^;ug N (2 - y ^;u- 4 - p;f?-fx;i,) y^;u& N 
(8-^;u-4-->?d*?t^;I/) y^;US. (8 - y J-ji- 3 - 

5 S. 1 -»>*p;**-rx;t,) y ^;i/g x (3-^;l/-l- 

>>?p*?-rx;l,) y^/Pg N (3-^f-;l/-2-->^D^-^x-;l/) y^ 
>M/& N (3-y^;l/-3-^^n^-i'7 1 -;U) y^;US N (3-^^-4 
p;t?xx;u) y*-;ug N (7 -trh- 4 - ut^r-h) y 
(7 -y 3 - i/^D^-^-r-^) (7-^5^1/- 
10 2- v?p^xx;l,) y^;US. (7-yf-;U- 1 - v^uic^y--)V) 

Ji) /i-jum^ (4 4->?z3*>?t-ju) y^;^s^ (6-y 

15 x;p) t=f-)Vm, (6- /^Jl-2-iy^at^f--Jl) y (6- 
y 1-Jl- l -^p*?-fx;u) y^;l/g N (5 -y3vU- l -i^p*? 

/^jim, (5-^;i/-2-y^Dt^f-w yfvus, (5 

-y^;l/-3-i/^a^-^-r-;U) yf-;l/g N (5 - y 4 - i/? p;j- 

t'v^D [4. I. 0] ^7*^-2-x>-l-^;^fjl/S x t'y^D 
[4. I. 0]^-3-x>-l-^Wf^ t'«>^a [4. I. 

o] 'v/*-4-x>- i --oM*;m x tri^o [4. i. o] 

-3-x>-2-^;Uy t*v/*u [4. I. 0]^\^^-4-x> 

25 -2-^;Uyf-;US N h'i/^P [4. I. 0] 2 -x>- 3 - j Jl 

/^-Jim. t'i/>ra [4. 1. 0] '\y?-3-x>-3--01/y?-;Ug N 

k'S^P [4. 1. 0] ^-4-xy-3-^MfM, t'^D 
[4. 1. 0] <\?9- 2-X-y-l -<i f-Jim, t'^^p [3. 3. 

0] t^-2-x>-2-^;Wf;l/S, t'^^n [3. 3. 0] it?? 
30 - 2 -x>3 -'f ;uy e->?p [4. l. 0] ^7^- 2 -x>- 
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] -jj\,±1-jlg s b % >^D [4. I. 0] s\-?9-2 - x>- l -^;Ux 
M^tu [4. I. 0] <\79- 2 -x>- 2 - ;l/X^;l/» s b' 
[4. I. 0] <\~?9- 2 -x>- 3 --OUx^/l/g, b*»>?D 
[4. I. 0] ^7?-2-xy-4-^;l/xf-;ug v b'->?D [4. I. 
0] 'sy*- 2-xy-7--<^x^;PS, \£i/>ru [3. 3. 0] 

- 2 -x>- l -^;Ux^;uS N b*->?o [3. 3. 0] *^-2-x> 

- 2 --<;Ux^;l/S N b'^o [3. 3. 0] 2 -x>- 3 -Jjl 

& £ ftT t^T & J: t > b* •> £ d 7 >U>7-x;l/T ; 
b'v^D [4. I. 0] ^^-2-x>-l-^^xf^;l/S, b*->?o 
[4. I. 0] *\Zf$- 3 -x>- l --T^i^x;US x b>?n [4. 
I. 0] ^7^-4 -x>- l -Jjlx.T-frM, [4. I. 0] 

^^-3-x>-2-^;UxxxyUS s b*>^a [4. I. 0] 'Y/*- 
4 -x>- 2 -^;i/x^x;l/S N t'i/^o [4. I. 0] <\79-2 -x> 

- 3 - >f ;Ux-fx;US. b*>?a [4. I. 0 ] 'v/* - 3 -x y- 3 - 
/|/Xf-;H, b">-?D [4. 1. 0] 'V/^- 4 -x>- 3 

b'>?D [4. *1. 0] ^■7 p ^-2-x>-7--ryUX7 L x;i/S x t* 
:>?n [3. 3. 0] *>? 9- 2 -x>- 2 --T;Uxir^;US s b*:>?n 
[3. 3. 0] :t?^-2 -xy- 3- -OUx^x^g^® b*->? n7;l/^ 

^^DyD^-MVf^^ x?o:/n^x;l/'\*-trx;l,g N <> 

x^o^x;^ y^n^-trx^f-WCi'^ □7;l'7--;l/7^ 
yx;ug : 

•>?o:/n^x;U7'ob'x; l/ g > ^^a/D^^yf-^ -/Jd7d 
^x;U^s>^x;l,S> ^^d^d^x;U/\+^x;US, >?o7n^x;l/^ 
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* LWT * **BRP % KXOT-ft CHENR?* * tt 

*»^«.«tf 415 1 Xli 2 ffl©^x PK^Wr D7'J -;U7 ,u 
S<h li, m« 2 - f »J f-^g, 2 - t" 'J -^l/xf^S, 2 - f y S? 
;u^ptvus. 3-h*y -^m^i^ 4 - tv y;u^,i^ 
y,M^g x 2-*i^,M*;l,8 N 

v y ;M ^yus. 2 - ^ ~ y v' y ;m ^;um. 3 - -f i?v y ;m *,ug N 
4 - -i \ W ij jv/ f-;us x 3 _ t -5 V' »J ;M ^-yuffi. 5 - M=? y* y ;M f- 
2 - 7 y /M f-;Pg N 3-7 ?>l& s 2 - t'u y ;M ^;Ug, 
3 - h'P 'J ;M ^;US N 2 - k*'J = -/^y 4-t'iJ • ^ f- 

^S. 5 - f y = ;?x/M ^;us, 2 - fcT? f-;ug x 3 - f y ^v? 

x;M^;H£ N 4-trU^S?-;Mf-^ 2-*y y^-vUy^US, 2- 

<yy ^jimxit 2 - ^ > f y ;m z <t 

So 

*vm**U 0J*li\ >^;U» X x^yug, 7°ub;l/S N -f v7nh\*/ 
S> y^;Ug x sec-7f;l/| N t-y^^g^ ^ y ^^ 

<a»T;u3+->si(i % j**a 1 f«ct>u 6 fi©isiattxtt»tttt©7/u3 



W09y-45414[f]le://J:\Legal\Patents\WQ97-45414.cpc 1 '. Page 15 of 6 

WO 97/45414 PCT/JP97/01770 

13 



ftft 7 Jl n * •> ii <h tt % ttMtt 2 # t > L 7 ffl© fittttX 

10 tl%o 

20 n^7; /gs-gurr * 0 

30 ^L/l^o 
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(2) R'li 1 ~2fflCD*KS*8Lhi;:*r*" 3-6 mOi/toT* 
*A***U ft\z 1 -t KD + >>>^p-/Df;US. 1 -t Ko*">->? 
p7^;US. l-tFn*y->^D^>f;H, 1 - t Kd d's 4- 
v/;l/^> 2- t Ko o 70 tVUg. + 

5 2-tKa+->y^n^>f;H N 2 - t Ko*^>? p^*WI/K. 

+ 3-t Ka*y->^D^>f^ 3-t 

KP + S/i/^D-^+i/^*, 2, 3 - v> 

t Ka + i/->^py^;US % 1, 2-ykKD + y->^D^>f7H, 1, 
3-ytKD^yy^o^yf^ 2, 3-5?h Kn#">*>*o'*:/f\/U 

10 & 2. 4-ytKo ; l i yy^o^yf;l'Ss 3, 4-ytFo + yy^D 
^>^;U® N 2, 3-ytKn + y->^o^y^S> 3. 
•> >> ^ d^\+ i/;HEj&<ff£ U > 0 

(3) XliOXIiNH£^U +Tt>NH*«ff*U». 

(4) R 2 ii$#nt5~i smommx^fmtommmmt^^ 75 

^*^*^TP7 , J-;l'77MrA«£ (fflU K7-5-M?-A/£ N 75*71/ 

7^7--yHSa ; '\fD7 U -;i/7;u*;i/S©BI±©7k^llT-li<£«ft7;u* 
A D y>|^ <K»7 4/ 7 = ySXIih Kn*y^f;l/5 
20 TraSftWCfcJ:^) *«U *T-4>Tie^ [II] 

R 3 R c 

-Q-M-R 6 [h] 

R b R d 

25 QteJ^f!t&l~4<l©7;M i l/>'Sx fflx.!^ ^f-U>S. xf-U 

ft**^***-*^ XttR"&CfRMi-»ICttoTJ£*S£*J&fi)tU 
R\ R d Rc;R 0 lilH]-^U<(itBS^*?. *ft€*i> Tk*®^ i£*K7;U 
*yHSXliK*»3~8ffli©'>^P7;i/*;^ ->*P7;i/y— ;us* t'-> 
30 *o7;i/*;l/££U<ttbV*P7;l/*-;l/S*a*K »U^iR b £ R'X 
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it r a t r ° i* N *n?ti-mz u -o xmm&L 3 ~ 8 <i© •> ? D 7 >u+^s. 

-> ? o 7;uy^yl/S, t" •> ? o 7;M^l/gXia £' •> ? d TJl'r-jU&Zlfm 

D^yUSXIi 2 - fc: ij ^;l/g x 2 - k° <; >>yl/jc^;us, 2 
-fJy;l/yDt>S, 3-t?'Ji>;M^;t,g x 4 _ t ° ij 2 
-^V'^M^yUg, 2-^^;M^g. 3 f-vUS. 1 

3-e5V'J;M^l>g. 5-k'5 7y/M*;ugs 2-7<;;M 
3 -7 V;l/^^;US X 2 - fc*D U ;M -^/l/g, 3 -t'a') 

2 - tr $ 4 - t? >j $ ^;t,g % 5 - tr y * v 

-JU/f-jvm, 2- t'-7^-;M^g s 3-fJ^v>^;M^g x 4- 

x^;U7p tVl/g N 7x^7*D^;HR^fo7 U -;U7;U*;l/g(i 
fi^7^+/H, ^py>Ige% fc«7/l/=i*v/g> 7 a ySXtib Kn* 

*^B«©Hlj!e-^ [I] ©jk^li, 0ij;Llf N 
(a) -fts* [III] 
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Ar 



HO 



•COOH 



R 



,10 



< tifti $ n*:** v a*«±c^r*-*«*a 3 - 6 <s© •> * a 7 Ji*jim 

8tl»#£ N HftSC [IV] 



josser 1 . K^ii : ?Ra'TO®^b>/ < i^p^^giin-s 1 xi*2ii© 

^T-olS^^s^-f P7'J-;P7;U*;hi (<IU WHTvA,*))/^ 7 
•J -^7;uy^yuSRc/'\7 i D7 'J -/l>7**;i4^B±©**H^ttft« 
7;M^S, fi«7^n*->*. 7 i J g N ft»$ftfc7 S y ^ fc Kd + 

XI47'J-;i/*+i/*yl/,-K^;ua-c|tJft$nTl^Tfc«ktO ^L, 
XliNHXliO^-^-T] T'*£*l6jt&^XIi*©&£JxJt>£-ti\ R l *j)<% 

mztLtzi-2 m®*mt*m±\z z%m$t 3 - 6 *@© ■> ? a 7^*^ 

±^W"T S^St 3 - 6 i@© ? a 7;l>*7Ug©i§£(i-€-© * 2 Xlifi&BS 
*ISfc*Ufc8HKcU *LTR 20 #£^£;|a*7 = /£ x &g£ftfch Ko 
*^ fi«7;i/3*i/*;i/t:-yi/»x«7 U -/M-^^utf^yu 
5 7 5 yi/+;ug x 7 H -;U7;uy^yusxJi^-r a 7 'J -;U7 ji* 
i\sW><om&\U «K*SDTKMXttfi«74/3 4->'*;u**^.;uSXtt7 

(b) ±te-$it [iii] <DJiJ\s*;>mxii*<DKfc&mmfc£- »ic 

[V] 




[IV] 
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HX- 



:-^n- E [V] 



S4t£1^{;i*©£££l&$-ti\ i#b*i<5-&3; [VI] 



K4\ Ar, r ,o n x^Eimmcomm^-t^] x-7jk$tizit&®% 
j&&mLtzik^ [vii] 



(c) ±SE-»S: [VI] ©<t£fc*lttft8U;fc»* -«iC [VIII] 
R 2I -CHO [VIII] 

[iC4\ R 2 1 tiJKfRft 4-14 fi©SS?n^ U < «7teft©|g]Mr^lR^** 
7;u*;i/g (fiU K7U-;ug> 7?;i/*;ug N 7V-*ta,'t-ji&x 

s^^siins i X(i2»^f-D^^wr5 / \^P7 y -;us^=l < 
I^tdT'J -^7;u+;i/S©s±©7K^^ii«7>'U+;us > fi&r* 




Ar o 



[VI] 



IT U -L fVII] 
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±aE!iS [VII] icfc^T* Ll3J:oT^$ti5 TMSJ tbX 
JJK [V] &V [VI] icfc^T, EfcJ:,T»*n* r-f 5 
x^yuy-bf-^S, "7 x y *->7-fe*A**?©7 U -;U7;u* y ;P 

BaiEfiiiXg (a) Kfct^T, [I I I] ©*yu**i/H(i % ^ [ i V ] 

20 [IX] 



10 



15 



Ar 0 



H H-^- X -0- R2 ° [IX] 
R 10 ^ 

±ms6Lfcizis^x, tommtLxmztitt cm] ©*,,u*' 



30 
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5 *u ftK 1 -xf-yu- 3 - (3 - f-;bT ^ y 7n hVl/) rt;l/**S?>f $ K 
[ill] ©tt&^i^Mc*tUTi~5^* N *H;:i~2i5S©tSfflrt<!: 

>> h°3 y > N +y y y N 4 y + y >^©^#^7 $ 

-yymwi/A7= k. ^>-t?>, h;i/xy N ^D^t" 

nx*u> N X(i±iE»jSE©S^«7^f^ns #i:yxf^x-f/K x 
l>7hKP77A N. N-^^f;l/^l/A7; h\ i>**-y- £ L 

20 l\, 

5 #ia~ 7 brs. &t l < li i o 2 4 M-mr-a- u&s c 

25 it [I I I] (Dit&mzMttt [iv] ©tt£$iX(4*©J£©Mi»J£ 

K*j=«iiiB*n*fc©Tiin£<, zti${t&toawm+m*&Rtim' 

fi:ft«i;T^5:im^<, iI3t s it [I I I] oitemxtiv&tz 
[IV] ©^^»XJi*©tttt, 1-5*;k #£L<(4l~2*,b© 

» Mlgxt [X] ©*<y7y >*r\t&®\^ it [I I I] ©*;i/**>» 
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&Kfo&ffimMz&m Lfc&> ^ [IV] ©tt&$5X(**©& 

it [I I I] ©#;Utf>®©?I£®&?M^i x 5* [I I I] <DJ]Jl#>® 

io $5 g#xxf;Hi, it [I I I] ©*?;u**> 

-xf-;l/-3- (3-i?/*JUT$ j-/u\l)V) *7M5S?>f $ h\ v7x^ 

©*S&Si)©#£Tn miiN-t Kn*->X*i/W 5 h\ N-tFo + y 
is 7^;U-r^K> 1 -h KP + i^Ov*h»J7'/-;l/-lf©N-t Kn + Wk^ 
ft;4-^FD7x7-;K 2, 4-^-|«D7 i ;-;K 2, 4, 5 - h 

U ? a d 7 x y ^V^pd7x7 -;u^©7 x / -;Mfc&^<hK 
ft>$-tHI|&ci:a<T'£s ffittT; Klix St [I I I] ©*;^>»*1irjSK 

5$ [i i i] ©rt;u**>»©KfSttR*{*£5s; [iv] ©fb&tixii<£© 

ttWI^Mi LTIi. filtli-yif^x-f/k fh7t Ko7 7/> N. 
25 N-i>y ^;l/*;UAT= h\ y**-fr> % ^>-tf>. h^xy, ?dd^> 
mt/?l/>. ?nci*;l/A N HttftK*. y?nax^> % h U ^ 
DDX^L/>X(iJhE?§ii©ig^^{f %f\Zi/3-*))s3-— rJK x 
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-2o°e~i o ovomwftttzzt&X'ZZo 

ttz, it [i 1 1] <D**x>m<?>m&mmmzttttt [iv] on 
moKm^mmwi ^u&fc'jis; civ] ©jt^^xii-€-©^iii~5^ 

[IX] -e^$ft£$S£tt£W. R ,0 #&tS£*l*:l~2<@©7K 

(Di/p vt jis^frmv&zm&imm&nmzRv/xiimTtzfti, \ r 2 ° 

0J*tf5»; [IX] 0^^{Cfe^S^r^-;K?)^-C{*a$tl^«SS^ 

«4ii»-5^« s «i*L<(i, &&*~i mmomxamzm^T o°c~ 
Mt&mizjLt)'&c>ntz**y moment, mzfomit+^mi- h <; ? 

&!i£ifi (b) Kfc^-c, [ill] cdtWU** 
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S?i§Xg (a) KfctfSiJ; [III] <DJ7Jltf>mXii*:(Dfcfc&m&Wt 

5 S [vi] ©^»^©^r ^ y^g©^*^ ^nsTO^n©^ N 

(Protective Groups in Organic 
Synthesis), T. W. ?''J-> (T. W. Greene)^, 
John Wiley & Sons t± (1981^) ^IC|5«©^XIi 

7**oim. mm, wmm<Dm*m^T* mb<imov~m\ o o°c 

(DmWPKDUmX' 1 0 #5,1-2 4l#IB«a«ctK:J:»)ff-5 3:i:*<T# 

a, &8*a wumtoTfr* v&mmmm*. m l < im- 2 o o c~#*j 

25 -5 0 

2 0k g/cm z <7j>7K^ETlC s ff* L < li&0°C~#j4 0 e C©$Bffl|*|©& 
so ST' 1 0 5rf§i~ 2 4 B$ffl&ftfti!5c-4- S d £ «* 0 Irbtt * o 
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M bxm^ix?,-^ [X] 

Ar o 

HO-M-X-/ / NH CX] 
R 10 W 

2 ^l:*5^T> ^ [VI I ] oitSMt, ^(z^br, ^SCD#«T(C 

^ [x] [vi i] (DitsmtoRfctts mmm*. m 

limtJismxiiztifr-xz'Pmm (mur, it [x] 

l^/^/cf)^ [VII] (b\t&m 1 ~ 1 . 3*;U©fij^T) tefflLTiTfc 

T^U^^fiS^ ; H^fyl^ * }> U xf-,U7 ; n, N 

^>>N->fitXiJ^^ N, N-Wf/l/jzij^ l, 8-^71f 
b"->?o [5. 4. 0] -)>f*-7-x> (DBU) , 1, 5-x7ifb' 
[4. 3. 0] ;t-5-x> (DDN) ^3WJiSi7;>; 
fluffy 4-yyf;P7i;t , 'J^^ e =mj y % ^f-^y, *y 
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c tiMT(D$kfr t > a c £ t So 

5 •fcUT&SfcfcfcTo Miglg (a) K^TraL£R ,0 &tfR 2<, ©!£ 

SKBlg (c) fcfc$lBESC [X] (Dit&mX [VIII]© 

Ri&um*^ m®, m- 3 o°c~#j2 0 o°c\ *T£u<i*ifto o cH$ 
is 1 0 ovttzzt&x'g, ttz. Rimmiu ant. 1 o»m~7bibu 

ff * L < « 1 0 ftR8~ 2 4 ftm^-*-* - 1 3ft<-C* So 

*^h'JOA % **fttf* , SA7n>$-$A„ h UT-tr h + vTkHHt*^ 

[x i ] ©>ft£#> 1 *Mzn\sX, 1 *b~m\*>K ffa u< i* 1 ~ r 0 
30 *;ui-rsct*<-e**o 
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10 



15 



20 



25 



ArSt>'R 20 MIB©it^^$] -c&StlWt&mtZ, is 7 n 
4\ -8 0T~Sffl©tgffl?fT*>ft* o £fcgifflT#SJggi:LTl2 N n- 

fiLhica^fctKiis (a) , (b) , ( C ) acf±e»i*T»&n«5«. 

K*Ttttttt^©ttJffttf*n£©E&fc£fca&*5. *|BB^0{k^«J& 

±iB©^fficj:o»«.n«Htt« en (Dit&m, %miz*t)m¥miz 
*3sw©a: [i] ©ft^« > ^tj^o^i^ax^u >%®#i&&mw 

ftffltt^O'J;: in v i t r o&O'i n v i v oT'©A7x# >J >§£&J± 




[XI] 
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H] -N-^f;l/X3*-7; 5 0 

(ic 5 o) & t)muzmmi£®. (k ( ) x-xbtzo 

(Hargreaves) t>V>J5 : & [Br. J . 
Pharmacol. , 107 494-501K(199 2^) ] 

(Receptor Biolo gy*±£!) . 0. 2 nM [ 3 H] -N 
10 - / f;PX3^7 (84Ci/nmol, New England 

NuclearH) SW^ML^^ 0 . 5ml (7)5 OmM h U 

1 OmM MgCl 2 , ImM EDTAM {pH7. 4)#T^fi(& 

2 0~2 5°CK 1 2 Oftm^ y^^-hbtz'^ 0. 5ml0^U 
h »j7.'<y 7 t-^MT^X?^;^- (Packard 0.^7^1/ 

15 GF/C) T^I&iiU 1 m 1 <D*t$btz h 'J^'^ 

7-T'4l5]ft-#Uco 7-f;U*-£5 0°CT'l M£J&&> S^^U-*- 
(Packard v^?a->>?-0) ^MT7 ^ ^^-i:Kftfc [ 3 
H] -N-^;l/X=J*5 = >tDM^St!fe^v-l'^D7U- h»fu-> 
3 >#7>*- (Packard h>y7^7>h) T'il^L^o [ 3 

20 H] -N-^^;ux3^7 ~ >©§g{*#ftftft^£i^ l//MN-^f^ 
7.3*5 $ ymMLX*&iz 0 «B^t&^©AX# 'J v^ttK*^* 
^ ^3 f □ 14 . f- x > R O* 7* ;l/ 7 7 (Cheng and 
Prusoff) ©2f& [Biochem. Pharmacol. , 22 
3 0 9 9-3 1 0 (1 9 7 3^) ] KftoTs M*U#> KTfc* 

25 [ 3 H] -N-^;i> 7.3*7 ^ y®*S££5 OHWit StS&tt^©^ 

Jg (I C 50 ) J:0»tnUc«?ai^ (K ( ) £*J6/c 0 



30 



W097-45414[file://J:\Leqal\Patents\W097-45414.cpc] 



Page 29 of 6 



WO 97/45414 PCT/JP97/01770 

27 





Kj (nM) 




1112/ HI3 


m, 


m 2 


m 3 




90 


2300 


18 


5.0 


130 


mmm9<o 


960 


24000 


41 


23 


590 


mm io 


170 


16000 


39 


4.3 


420 



10 

AXft U >M^^ttfe^|# (in vitro) 

W%&Mffi&mfci5\^&tt 1 cm ) £fflWc 0 i^20ml ©? 
uyx-^>Hf5^r h£«& [9 5%0 2 . 5%C0 2 i§m. 3 2°C. 1 fiM 
yohimbine (a 2 mtiM) T'SIrt: Lfz^VJ X^ftKfl] 

20 JURR2H. OglCTStt^T|S|lc»SLfco **®?B^«^RttKESUfc 0 

softmwmtbtz'ik, mmmmim^xmmm (o. 5ms, 3ov> 

McN A-3 4 3 (2. 5 x 1 0 B M, M,I^7^Xh) K«fc*JR 
25 Ifc^McN A- 3 4 3 (1 O 7 -! 0 S M) £fi»fffr£3teffl«fc 

<fc*)??£McN A- 3 4 3*3R»jft#Ufc 0 McN A-34 3l:J:^ 
tfttU McN A-343 &5liil®JKffiffi« 10 0%i LT^ Lfc 0 »8Wt 
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(Kaffi) £MtZ 0 

3HKIIi*tt»*feKtti^ofc. SD&Hltt5 -vh (3 0 0-5 0 0 g) £ 
KllliaJEStf. :&M!*»fflLfc, &*£2 0ml©? urx-'sy-tf?* 
h^*&(95%0 2 , 5%C0 2 ®», 3 2°C) t»;U:7^?7f rti: 
t&WW3l7jO. 5gi;tfRtti;iit/:, ffittaii&fcttfcffl^TlESL 
fco 3 0»B|spWkLfctft. ^7^W<3-;U (1 0 9 ~1 0" 6 M) 

a^u *©i oftmmviifr'^-ivzwjmKft^tZo *jw<zi- 

*Wj <K»fc) *#«>fco 
3) «Hl5v H»«»=te^<5SUiM a SS(*tSlatt» 
*tttti*W#felw(Se^fi-,A:o SD&tfttt? -y h (3 0 0-5 0 0 g) £ 

h^ft® (9 5%0 2 , 5%C0 2 M% 3 2°C) T'H/;W:7^?X 

*rt«w, ifnm&ij i . o g. »jh«^o. 6 gCTtiLt. «*©5S^i* 

1 0#'&frt>i]JW<n-j\, (1 0 8 ~1 0 a M) *3(&ffl«T3R»Wlcft4 
«£1 0 0K£UT*l/fc. tttt{t&&tefi£J:*ffl*5fcfl«©5'7 h© 

SD&ittt5* h (3 0 0-5 0 0 g) *JK]foa$E$-ti\ USB*®* U 
fi$2 craCiWMlt ^2 0ml ©? U7X-'\>-t?-7i' 
IfJ (9 5%0 2 , 5%C0 2 j§m, 32°C) T^rt: Lfcv?'?. XWl*JK, 
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«HkL£8L 1 0-*M(DliJU'<a-MzJ:K) 2[5]jR$g$-tK 2[5]@©rt;l//< 

(1 0"~1 0 >M) ^fi«S^t»3fgfflaT'^&tjJCS^L. fflfiK^ffl 
$££/c 0 >; 7 7i,>x<DWM£ \ 0 0%t 

it&toommt) (Ksfii) £*&fc 0 

*KttffittHt^KS£l^(f ofco S 7h (200-400 g) £ 

MlfftfE$tf, KfJft**ai LA:. HH**jE«i^riS|KAo«J0^L x 
fiScU/Co i*^5m 1 ©? l/?*-^:/-^^ (9 5%0 2 . 5% 

C0 2 ii», 3 2°C) vmizUz-?y?x>gmz,Wm&JlO. 5gi;Tl 

(ffcW**MSII) N *©1 Otf&^rt^^-yU (l O" 8 -! 0" 3 M) 

fc&Hf;:J:Sffl*Kl&ffi«0>7 h©gj£ri^ ^^^©fS^TJ 
(K B M) **»fc 0 



^2 ax* y ^ggftteffiftffl On vitro) 







K B (nM) 






25 














M,/M 3 * 


M 2 /M; 




©*fc£«J 


28 


1200 


10 


98 


19 


2.8 


120 
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AX* U >M,#3teteffi:lSI$ (in vivo) 

1) 7 7M:fclj5araM (i- v. ) 

5 8- 1 liitS (3 8 0 - 4 2 Og) ©X^-^K-'J ^Jttt^-y 

(7 5 0 mg/kg, i . p. ) &tfa-?o5n-X (3 7. 
5mg/kg, i. p. ) T'Jfc&U SitK^-*- U£?f A L/C 

(5 mg/body, s. c. ) K«k 0 g^nfiR^^^ffll^l Lfc'f£, 
io Pulmonary Mechanics Model 6 

(Bu x c o) ^ffl^TAlSlMTlcTMiiffifit^KL^o «#lfft3:^ 
57)t!iS»5»Ul757tf;^iJ> (5 0 //g/kg, i. 
v. ) M^©Mitt£tt<i^iy^L. fc&Wn&55ttm<DfixMteVimiz*lir 

BttiU c*i£l 0 0% tbfz 0 ziy hD-;l/^{ife^^T-bf-yl/=3 U >^ 
fgMHi£trtTO$& 5 0*%fCfflI$l)-r5fflfi^ I D S0 |i6<h£SU j&t&^st© 

2) 5>y M-^SriW^Mftffl (P- o. ) 

20 fe^M^nS^b^. 8-1 liiftS (380-420 g) OX^7- 

/ K— 'J 4 -y b£&^3 0#&<fc 0 i . v. tmtmffiV&W* 

S(6U »»«tli*ffl*Ufco tttt«H«:46 0»8Mi*>^ST-bf-;U3'J> 
(50/t/Kg, i. v. ) 838©MiI£late*ffl3£Lfco 3>hn-WS 
<hLT> «tfe«Jll©ft*>0^a*»**ffll\ |Sl«©!*tt*m\ 

25 ftfi*MSU 1 0 0 «i Lfc. a > h D-;l|fi:*Jlt57-lrf ^3 
■J >iSf£§tfiJEfitifi£5 0%lc«J*|-r*fflfi*I D,„fi££*U ttftfJlt 
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83A7S'J >%®ffi£mm (in vivo) 











m 50 








(mg/kg. 




Lv.) 


P.O.) 










0.080 


0.3 




atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13 



«fflc^ti*S8©^OT*^fflpjftg"C*'), «*.l*«f-:/* fLttu & 

^ Btftf-*> % fyfy. *gg-fe;UD-x N t Fn + ^D kVM f-/Hr 
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c:ne»©8S*il»J*ffl^Tlj»lft$n5»IBi:UTli. 

f&oas«:iil*c*JBXttB»S**B©*>©-c*t>Tfc«ki>o fcfc 
*»*JKSIt?*oT feck < s Klctt^rlckotttliffffl^ftflWd*^*** 

znz><Dmm&> *ww4t&®*£m)® i . o~ i o om%> 

b<iii. o-60li«oil^'r^t5:i^«. cft£©M 

is mat. mmn&m. ^ ^©isayswit^'/sswi 
mtrnm^tx vms. %i>\ -mmm^oms. j*AiEi*fc»k o. 

0 0 1-1 0mg/kg£l~&®IC*7»:m£4^a©#ff£U^ 
USSflJl 

N— f l — (4->f-^-3-^>x-;i/) e^JUL>— Inlik] ~ 2 ~ 
bKo4->-2- - 2 -7 x-;l/7-tr h 

26 7^ K 
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OH 



Ml. 4-Ti J-l- (4 ^;U-3 -^>x-;U) tf^»JS?>. 2 

10 2 0ml SftKlfcKrt 'J-7A4. 1 5 g, 5-^0^-2-^^-2-^ 
>t->1. 1 4 g&tfa^trt'J^Al 6 6mg£li&Jjrj;i> 2. 5mmUQ 

is /ft»x^;u= l/i) icT»i8Lefe@fti. 6 7g» 

J-)V\ 6mli:*iU 4Nifi»-5?^+^>4m 1 £ftJJtTM"Cl. 

r;HCJ:0B<t$#*Ci:izJ:»)M^«5l. 4 6 g£fife@ft<i:L 
Tff|fc„ 

20 M2. N— f 1 — ( 4 - J ? )l- 3 -sQr-Jl) 

;H -2- (i. 4j =2*±£2£v LL 51 T^-8--f ;U) -2-h 
Ko4->-2-7 *_;U7-fc h7* KCD^fifr 

2- (1. 4— IfD [4. 5] x^-8-^;I/) -2-tKn 
+ ^-2-7x^.^gf 1 6 1 mg©N. N-i?y^;U*;l/A7 ^ K5m 1 
25 SttlcSfifcT. 1. T -*<M{i4/5?-r OOmg^An^lH) 
ai:tlWLfc 0 EiSttKMfc4-7$y-l- (4-y^;u-3- 

e^U i?>2#m&l 4 Omg s h'Jxf^ 7 ;>0. 
4m K 4 -i?yf-;U7 5 7 f 'J *>5mg*«»:*D;UBaKT 1 HftHftL 

30 ^7K^TH1^#^tKWv^->^aT'^L/: 0 »JK*«iE®*L 
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mztitzmMZtimmmmt hr?7 (k i e s e 1 s e 1™ 

6 0F 25U Ar t 5 7 4 4 (y;l^*±$!{) ^od*;1/A/^;-;1/=9 
/ 1 ) izxmm L/> 9 3 m g £r*tM2!l!t t UT'fffco 

163. N- [ 1 - (4-^f-;U-3-^>x-;l/) b'^U ^>-4--l' 
5 -2- U-a-^y-z^n^*^) -2-bFn^-/-2-7i-;^ 

N- [1- (4-y^J^-3-^>y--Jl) tXtJ^V-4->f;V] - 
2- (1, 4-^**1fXt:o [4. 5] x77-8-^;U) -2-tKn* 
•>-2-7i-;H-tr f*7 ^ K8 9mg07-br h >8m 1 i&i&Kp- l^l/X 
10 >*;w-» >» • 1 TkfO^ 4 5 m g, 7K 0 . 5ml ^An^-x M"C 2 0 Kf^-t 
5 0 °C(CT 2 $|g|ft# b^o R^«tJCfigftfi«7k*»a^ ? o u ^^Afft 

(K i e s e 1 ge 1 ™6 0 F 25 ,. A r t 5 7 4 4 Jl^tiW 

x^4. n — r i — d-/ e^'j^>-4--r 

AS) -2-bKn*->-2- (4-b h'D^yy^a^^) -2-7x 
-;b7-lr h7 ; KO^fiE 
20 N- [1- (4 -J i-fr-3-'<>7--)\/) h*^»; v>-4 -<<)V\ - 

2- (4-*irVi/? wsf-i/Jl) - 2 - 1 Kn*->- 2 -7 x-^7-tr h 
7$ K4 lmg©^ ^y-;U2m lMlZ^g|IT7K^l:*^^^ h'J^A 
1 5 m g ^fln^.|H)fi(CT 1 EffmW Uz 0 £«K7k£flDX. ? d a Ajfl 

(K i e s e 1 ge l™6 0F»u Ar t 5 7 4 4 

?y-;W=9/l) KTffiSSiU ^b^2 lmg^fi« 

'H-NMR (CDC 1 a. <5ppm) :0. 94-2. 50 (19 H. 
30 m) . 1. 60 (3H. s) . 1. 68 (3H. s) , 2. 70-3. 00 
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(3H, m). 3. 46-3. 60 ( 1 H. m). 3. 6 1- 3. 79 
(1H, m) 5. 00-5. 10 (1H, m), 6. 48 (6/7 H. 

brd, J = 8. 1Hz). 6. 73 (1/7H, b r d . J = 8. 

0Hz) . 7. 2 2-7. 4 0 (3H, m) , 7. 5 4-7. 6 5 (2H ( 
5 m) 

ti»»iFAB-MS (m/e. (C 28 H a . N, O, + H) ' t LT) : 
4 1 5 

0 N- n- (4 rjl-S-sOT-Jl) b'^»J ^>-4-^;l/1 -2- 
h Kn^->-2- KD^yy/^n^^ji.) -2--7^_;l/T-^ ^ 

ZiJ£ 
#131 1£ 




Ml. N- r 1 - ( 4-y^;l/-3-/^>7-^;U) b'^'J ^>-4-^ 

* 5 0 °CT- 1 miftW Lrt 0 SC^^ET@«S L£ * tltzftm* ^dd^ 
^A5ml |C?§«?U »T4-T^y - 1 - (4-^;1,-3-^>xjl 
/U) ^<J/>. 2£S*ig6 0 0mgR^vyDt>xf;|,7;>i. 
4 6 m 1 © ? o d *yp A 15ml igfflKfln^gSfcT 1 B#RSH»# L^ 0 Sffc 

^7A?n7hr77^- (HBBJSKr's+^^ftKi^s i/i~ 

#Kx*;|,) |CT»«!U »|4 7 7mg^ 

IS2 ' N- n- U -y »;1/-3-^>-tji;1/) h°^'J-^>-4-^ 



25 



W097-454 1 4 ffile://J :\Legal\Patents\W097-454 1 4.cpc] Pafle38o 



WO 97/45414 PCT/JP97/01770 

36 



-2- (Z-**Vi/>7u'<>1-)\') -2-b Kp^->-2-7x-;V 

N- [l- (4-y^/u-3-^>x-;u) tr^U i>y-4-4M -7 
x-;^iJt+->/Hf7 ; K7 OmgOr h5k Kn77>5ml»» 
s |C N -7 8°CTl. 5M'Jf7Ai?-fyynl:;l/7; K^t«0. 
3ml^«TU l 5ftmWbtz'&is ? J y ) 9mg£-f 

FD75>2ml Kigfi?LTtaX.. IZ^U^tRU LWh 4 KfTO# 

(K i e s e 1 ge 1™6 0F 2B4 , Ar t 5 7 4 4 )Vt#.m ?nn 
*)\,l*/t$J~)V= 10/1) £T««!U *ffi<fc,%«9 3 8mg^lfetS 

Ig3. N— T 1 — (4 -y^;U-3-^>-?-^) bT^'J v?>-4~>f 
is ;U] -2-fcKP*->-2- (2-bhW->»P^>fjl/) -2-7x 
_;U7-fch7; K^h^ 
N- [l- (4-^V;I/-3-^>t->'1/) f^'J ^ >— 4 — - 

2- (2-**y v'^D'O^yU) -2-tFD + -/-2-7x-;l/7th 

20 R f ffi'Mi: 5 ( K i e s e 1 g e 1 ™ 6 0 F 25 < . 

Art 5 7 4 4 (>;U*1±Jl!) * PD*;l/A/y ? y -;l/= 1 0 / 1 ) 

'H-NMR (CDC 1 3 , 5ppm) : 1. 3 8- 1. 8 5 (6 H, 
m), 1. 6 0 (3 H, s). 1. 6 8 (3 H. s). 1. 85-2. 22 
(8H, m) , 2. 2 2 -2. 4 0 (2 11. m) , 2. 7 5-3. 10 
25 (3H. m) . 3. 61-3. 25 (1 H. m). 4. 00-4. 12 

(1H, m) . 5. 0 0-5. 0 9 ( 1 H, m) , 5. 53-5. 65 
(1H. m) . 6. 9 5-7. 0 4 ( 1 H. m) , 7. 22-7. 39 
(3H, m) . 7. 5 5-7. 7 8 (2H. m) 
fi7»!liFAB-MS (m/e, (C 2 „ H™ N 2 O, + H) • <t LT) : 
30 4 0 1 
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R fl^«5 mmit&® (Ki ese 1 g e 1™60 F 254 , 
Art 5 7 4 4 {/ Jl^t±W t uu*)\,l+/ 1 ? J -){,= \ q / \) 

'H-NMR (CDCla. <5ppm) : 1. 40-2. 4 2 (1 6H, 
m) . 1. 60 (3H, s) . 1. 69 (3H. s) . 2. 80-2. 98 

(3H. m) . 3. 6 4-3. 7 1 ( 1 H. m) , 4. 0 5-4. 15 (1 
/3H, m) , 4. 6 0-4. 6 4 (2/3H, m) . 5. 01-5. 10 

(1H. m) . 5. 25-5. 72 (1 H, m), 6. 96-7. 07 

(1H. m) , 7. 18-7. 39 (311. m) , 7. 65-7. 78 

(2H. m) 

fi«FAB-MS (m/e, ( C 24 H 3 $ N 2 0 3 + H ) *£LT) : 
4 0 1 



N- [1- (4-y^;l/-3- ^>x-;t/) h°^»;i>>-4— j)V\ -2- 
(1, 3-trans- 3. 4-cis-3. 4--?b KP^r->y^p^> 
TJl<) -2-h KP4->-2-7x-/l/7-<?h7j K 




Ml. N- T1- (4-*?JI-3-^>t-JD h°^'J^>-4-^ 
;U]-2-(l, 7-tran s-l. 5-cis-3. Z-V*=f-)\,- 
25 2, ra. 3. 01^»-7-^)-2~H>'d 

2 - ( 1 r 7-trans-l, 5-c i s-3, 3 - i?^ f- )V- 2 , 
4-V**W->>;a [3. 3. 0] ***-7— f -2-t Kd* 
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Xfj2 , N- ri- (4-y *jV-3-'<>t-JU) b°^U^>-4-^ 
;H -2- (1. 3 -trans-3. 4-cis-3. 4-S?bKo*-> 
i/tn^y+Jls) -2-hKn^->-2-7i-;l/7^h7; Kg>&fife 
N- [1- (4 -/i-Jl-3-Ky7--jl) t°^'J 4 — - 

5 2- (1, 7-trans-l, 5-cis-3, 3-i? J ?-Jl>- 2, 4- 
V is ?u [3. 3. 0] *??-7-J;l) - 2-th'^->- 

2~7i-m h7^ Kl94mg*fh5kKP77>8ml-* 
3m 1 mmz'&ML, p- h;l/x>X7U*>$ • 1 ykftlV) 1 1 Omg^ftl 
X., 6 5 0 CT'3^«^L^ 0 R«i3lSfDMf7K^to^^DD^;l/AttliJ 

(K i e s c 1 g e 1 ™6 0 F*^, A r t 5 7 4 4 (^7U^?±®!) ? an 
^-;U=4/1) {CT^$!!U Mtt&$J8 Om g£fife&tt 

15 'H-NMR (CDC1 3 , <5ppm) : 1. 25-2. 38 (14 H, 

m). 1. 61 (3H. s), 1. 69 (3 H, s), 2. 66-2. 87 
(2H, m) , 3. 34-3. 49 ( 1 H, m) , 3. 60-3. 79 
(1H, m). 4. 08-4. 24 (3 H, m) , 5. 00-5. 11 
(1H, m), 5. 90 (1H. brd, J = 7. 8Hz). 7. 25- 

20 7. 4 1 (3H. m) . 7. 5 0-7. 5 8 (2H. m) 

fi«FAB-MS (m/e, (C„H„N,0, + H) 'tbt) : 
4 1 7 

M0IJ4 

25 N- ri - (A-/ fcV^'J -^>-4 --<7l/| - 2- 
(1. 2-tra ns-2. 3-cis-2. Ka^y^^D^> 
^7U) -2-b Ko*->-2-7x-7l/7-fr Y7 I K 

30 
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2-(l. 6-trans-l, 5-c i s-3, 3-^/^;l/-2. 
4-v**1rtf->?n [3. 3. 0] t^-7-^;W - 2-tKo + 

2 - 7 x ^ <, Nnsfe^j 3tmmtz vxmmit^^m vtz 0 
r f m^ti z%mit&yi ( k i e s e 1 g e i ™ 6 o f 25 , . 

Art 5 7 4 4 (;OP?fctS?) * P o ^ y 9 / 1 ) 

1 H — NMR (CDC 1 3( <5ppm) : 1. 2-1. 4 (2H. m) , 

1. 4-2. 0 (8H, m) , 1. 60 (3H. s) . 1. 68 (3H, 

s), 2. 0-2. 25 (4H, m) . 2. 2 5-2 4 (2H. m) . 2. 

7-2. 9 (2H, m) , 2. 9 5-3. 1 ( 1 H. q, J = 1 1. 

2 Hz) . 3. 5-3. 8 5 (2H, m) , 3. 9 5-4. 15 (2H, 

m) . 5. 0-5. 1 (1 H, m) , 6. 5 3 ( 1 H, brd, J = 8. 

0Hz). 7. 25-7. 4 (3H. m) . 7. 5-7. 6 (2H, m) 

ft#*«BFAB-MS <m/e. ( C 2 « H 36 N, O, + H ) • t LT) : 
4 1 7 

R f fi 'h S S ■ ft £ ft) ( K i e s e 1 g e 1 ™ 6 0 F 2S < . 
Art 5 7 4 4 (y;l/*tfc|j!) ^nn^W^y-^g/]) 

'H-NMR (CDCl a , <5ppm) : 1. 2-2. 25 (14 H. 
m) . 1. 60 (3 H, s) , 1. 68 (3 H. s). 2. 25-2. 4 
(2H. m) , 2. 7-2. 9 (3H. m) , 3. 6-4. 2 (4H. 
m) . 5. 0-5. 1 (1H. m) , 6. 63 ( 1 H. brd. J = 7. 
7Hz) . 7. 25-7. 4 (3H. m) , 7. 6-7. 7 (2H. m) 

fi«FAB-MS (m/e. (C 2 , H, s N, O, + H ) • t LT) : 
4 1 7 



30 
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10 



15 



20 



25 



(2R) -N- [1- (4-^f;l/"3-^>f^) b:^Uv>-4-^ 



(2R) -2-k Kp**>~2- (3-**7 y^D^l/^t/) -2-7 

R f tt'htt £ it H ft & ^ (Ki ese 1 ge 1 ™ 6 0 F 25 < . 
Art 5 7 4 4 (>;l/^tktj!) ? d ufrfrl*// 9 J -Jl= 9 / 1 ) 

'H-NMR (CDC 1 3, <5ppm) .1. 2 0-2. 3 8 (2 2H, 
m) , 2. 6 8-2. 9 0 (2 H, m) . 3. 2 0- 3. 4 2 ( 1 H, 
m), 3. 6 0-3. *8 5 (2H. m), 4. 28-4. 48 (1H. 
m) , 5. 0 0-5. 11 ( 1 H, m) , 6. 0 5 - 6. 2 0 ( 1 H. 
m). 7. 20-7. 41 (3H. m). 7. 51-7. 61 (2H. m) 
R f tt'htt SgjtHt&$l ( K i ese i g e I ™ 6 0 F 25 4 , 
Art 5 7 4 4 (> ;l/?*±$5!) ^DD-tW^y-^=9/l) 

'H-NMR (CDC 1 3 . Sppm) : 1. 2 0 -2. 4 0 (2 2 H. 
m), 2. 76-3. 00 (2 H, m) , 3. 43-3. 80 (3H, 
m), 4. 20-4. 27 ( 1 /2 H, m) , 4. 3 0-4. 40 (1/ 
2H. m), 4. 98-5. 10 (1H, m). 5. 90-6. 14 

(1H. m) . 7. 2 0-7. 3 9 (3 H, m) . 7. 70-7. 80 

(2H, m) 



(2R) -N- r 1 - (4-y ^-3-<>x-;l/) b'^'J i?>-4-W 




OH 
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4/J -2-fc f (1 S, 3 S) -3-h Kp*v>?p^> 




(2-t Kp*^-2- [ (1 S) -3-t+Vy?D^>f;l/] -2- 

'H-NMR (CDCU. 5ppm) : 1. 2 3-2. 3 9 ( 1 6H. 

m) , 1. 6 0 (3 H, s) . 1. 6 8 (3 H. s) . 2. 6 8-2. 9 5 

(2H. m) , 3. 21-3. 40 (1H, m) . 3. 60-3. 81 

is (2H. m) , 4. 3 5 - 4. 4 7 ( 1 H. m) . 5. 00-5. 10 

(1H. m) . 6. 08-6. 11 ( 1 H. m) , 7. 19-7. 42 

(3H, m) . 7. 5^8 (2H. d. J = 7. 2Hz) 

fg#ft?fi£FAB-MS (m/e. (C„ H,. N f 0, + H) ' <h LT) : 
4 0 1 

20 

(2R) -N- Tl - (4-/^)1-3-^0^^^) bVt'J^-4-W 
-2-b r (1 S. 3S) -3-h Kp*v/^»p^> 

£2k3 -2--7 r-i bT-thTl h'.y-TjiWfm 

25 



30 
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COOH 



(2R) -N- [1- (4-y f-;b-3 -^>x-;U) f^Uv J >-4- 
4)V\ -2-h + [ (IS, 3S) -3-h Ko*->->?d^ 

y=f-)V] -2-7 jL-Jl>7-k hT $ Kl 3mg©i^y-;l/?|?S_:lC7v;H$ 
1. 6mg^M«t/;^ M«E_?_?L^+-^>-i^y-;Uj; 
io O^H^-^CilcJ:^}, ^{__r^l 1 mg£_j_i@f*_LT'f||/_o 

(2R) -N- T1- (4-^;t/-3-^>^-;l/) hX'Jy>-4--f 
,!/] -2-h Kn*S/-2- [ (1 R, 3 R) -3-h Kp*->-/?o^> 
15 -2-7x-;l/T-t? ^ $ K 




2-h Kd + >-2- [ (1 R) -S-jf+Vv^p'O^lO -2-7 

'H-NMR (CDC 1 3, 5ppra) :1. 28-2. 21 ( 1 4 H, 
25 m) . 1. 60 (3H, s) , 1. 68 (3H. s) 2. 25-2. 39 
(2H, m), 2. 65-2. 9 0 (2 H. m) , 3. 21-3. 38 
(1H, m) , 3. 60-3. 7 9 (2H, m) , 4. 29-4. 38 
(1H. m) , 5. 00-5. 10 (1H, m) , 6. 00-6. 12 
(III. m). 7. 20-7. 40 (3H, m). 7. 57 ( 2 H. 
30 brd, J = 8. 3Hz) 
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I^FAB-MS (ra/e, (C 2 « H 36 N* 0 3 + H) ' t LT) : 
4 0 1 

5 (2R) -N- (l-y/^p^\^;l/^^;l/b°^'J v>-4--T;l/) -2- 

b Kp*->-2- r (1 S. 3 S) -3-h Kp*->->?p^>^;1/| - 
2-7x-;l/T-fr S7 3 K 




18 1. 4-7;;-l- ( 1 ->^P^^;Uy b'^'J v> • 2i£ 

I@2. (2R) -N- (1 a^-fTJUJ+JlV^*) ^>-. 4 -^ 

;U) -2-h Ko^y-2- f (1 S. 3 S) -3-b Kp*vx*p^> 
20 -2-7x-;l/T-t? K7 ^ K <£>•£■ fife 

(2-b Kp + ^-2- [(IS) -3-**y>?p/*>^;l/| -2- 
7x^^KS0t4--Ti /-l - (l->?a^f;Mf;l/) b^'J 
>• 2i*®i*£ffl{,\ «0J1IS2. ^RfllfcLTMIte&fcSKiL 

25 'H-NMR (CDC1 3 . (5ppm) : 1. 0 3-2. 4 0 (2 7 H, 

m) . 2. 70-2. 90 (2 H. m). 3. 25-3. 40 (1 H, 
m) . 3. 61-3. 92 (2H, m), 4. 3 8-4. 49 (1 H. 
m) . 6. 18-6. 32 ( 1 H. m) , 7. 2 3- 7. 4 0 (3 H. 
m) . 7. 58 (2H, brd, J = 7. 8Hz) 
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mmm 1 o 

(2R) -N- ri- (6-y f-;l/f'J i>>-2--( )M ±JV} b'^'jy 
>-4-^;t/| -2-b Kp*»>-2- r (1 S. 3 S) -3-b Kp*-> 
•>?p^>^;1/1 -2-7x-;U7-t? h7^ K 

5 




XII l. 4-757-1- (6 — ^f-;i/h°'J : J>-2 —jm b°^D 

4-t-yF + ->A;Wf-^T; y b°^'j^>3 1 5mg©l. 2 - v?? 

5mlS$i:6-/f^h"'Jy>-2-7/l/ft K 
is 3 2 0mg, mm I OOmgM^th'JT-th + yt^Hth'J^A 

5 7 5mg^gi:T»Jat l§IST*lMiSf$tfc 0 KfcfticlSfoS* 

tu^vy?-? 4- mw&& ^dd^a/^;-/i/=5o/d 

20 <=TfllijUefeHi*5 4 Omg*Sfc. C 9 J — /U2 0 m WZfeW 
U 1 0 -;H 0 m 1 ^^tligt 2 0 W U: 0 ® 

Ig2. (2R) — n— [i- (6-y-7-;Ub°'j x>-2->f ;M f-AQ b' 
^ij ^..4-^-1 -2-b Kp*->-2- r (1 S. 3S) -3-b K 
25 p^->->^ p^>f-;b1 -2-7x-;l/7-tr hT i K©£fiE 

4-7 ^ y- 1 - (6-y ^;ub''J i>>-2-^;uy ^;u) tx>jy>. 

'H-NMR (CDC1 3 , <5ppm) : 1. 2 5-1. 9 3 (1 0H. 
m) . 2 . 11-2. 2 8 ( 2 H, m) . 2. 51 ( 3 H , s ) , 2. 
30 61-2. 80 (2 H, m) , 3. 20-3. 37 ( 1 H, m), 3. 56 
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(2H, s) . 3. 6 0-3. 8 0 (2H, m) . 4. 37-4. 43 
(1 H, m) , 5. 9 0-6. 0 9 ( 1 H, m) . 6. 9 8 (1 H, d, J 

= 7. 5Hz). 7. 15 (1H, d, J = 7. 8Hz). 7. 22-7. 

3 8 (3H, m) , 7. 4 5-7. 5 9 (3H. m) 

2- (1, [4. 51 8-4)1) -2-h Ko^ 

X ^ !• 5- (1. \A. 51 ~r 7*7 — 7 — x >— ft — 

lik) -2. 2-^yf-;U -5-7 1. 3»mv?>-4--^ 

2, 2-^yf;|/-5-7x^-l, 3 -5**4-75 >- 4 
2 1 3mgOfh7t KD7 7>5ml'»-7 8°CT'l. 5M'Jf-^A 

i*^7^ntvu7^ hMt>Mi. 8mi*«Tu m®mwbtz& 

1. 4-^n^ty^^yxfi/>>r^2 2 Omg^f^b 
£-5 0 -CCfffi LTfeftltt^tT A*»«*jDiHKSa^t|fa 

l«lvn^ATiilfc 0 &«G£«ES£L4 8 3mgOi« 
:^f'Jy>4ml K*J»U WMft^Hm 1 * 

?7-7<- (Wl:^t>/S^lxf;|,= 5/1) KTfHKLJMMfc 

XS2 - 2- (1. 4 -mf7Kp U. 51 - 
2-h KP*->-2-7.*jiJt ,iE»OAfifc 

*»^hU^A3 6 0mg^^-;H 5ml -*4ml 
A?U 5- (1, 4 -5>;t-4U-XhfD [4. 5} 7 -x >- 8 

^) -2. 2-^^-5-7x^1/-!, 3-mV5>-4-t> 
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3 6 0 m g£1jQX.T 6 5 °C-C 1 ftftftft Uz 0 &£&£7KT'« LT ^if 

fc 0 »IBI*aBEa*LS«»*ifcH«*y^/-/H 2mli:»)»U 1 0% 
^'7^A-^1 5 0mg*ftlA7k*»iB»Ts WEEmUX'l 5ft®mW 

2- (1, 7-trans-l. 5-cis-3, 3-^7^-2, 4- 
10 2A±±^±£ T3. 3. 01 *99-7 -JM 

XS1. 5- (3-b KP»^->»P^>f-;U) -2. 2-^^;b- 

2, 2-yyf;l/-5-7i-;l/-l, 3-P**V5>-4-*>2. 
is 6 6g©f h5hKn75>l 3 0mlMi:-7 8°CTl. 5M'Jf-7A 
•><< V^o tVI/7 ~ K^*1fV** 10. 5m 1 * 1 5£IHfrttT»-FL 

/Co i s^raat^ufcSki/^p^^y >i. 4 h?t kp?5> 

1 0ml KfgJBLTJniU -6 0°C^<h#^LT2M»L/Co EfcJfcfc 

26&y * J-)l \ 2 0ml *ftT***t*$*-*- h »J "7A2. 

4 g*Jni H PJfiJCT 3 0*)l8iat#Lfco Sf&«C*«rftliTy ^/-/I/* 

25 fcftfr&fcTKiS&'V V* ATM Uc c LT^b£tl 
3. 7g*|fc. 

182. 5- (2-'>»P^>f^-l-q) -2. 2--^>f-/l/- 
5-7x-;b- 1. 3-^V7>-4^yRU { 5- (3-v^P^> 
fy-l-^;b) -2. 2-^f;i/-5-7x-^-i. 3-i?**y 
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10 



15 



5 _ (3 — t KD + ->->^o^>f-;U) -2, 2-y>f;b-5-7 I r 
3-^V 7 y-4-^>3. 7g(Oftttxf;H50m]»« 

x>10 0m)i:^U 1. 8-i>T1ft*'>?D [5. 4. 0] »7 >r 
*-7-x>l Oml^xi 0 0°C{CT2 0Wjn^|St^Uc o SJ&% 

T«»:ftm«*«7^ •>* atom l*. «k*we«* LT»*ti 

i**=5 0/1) CTIMIU ttftMOMII 7 7mg(ttKM 
I§3 ' 5- (3. 4-i?fc V'rt ^i/j/^u^^^jV) -2. 2-iS/* 
\LEE±k2£E*k±JkLzz2* 2--- ^^;b-R--7 T ,-;| / -i, 3- 

5- (2-->*D-f>-r>-l-^,U) -2, 2-y7f;l/-5-7xX 
3-^**7 5 >- 4 -*>&tf 5 - (3->^d^>x>-1- 

20 ><DS6tt4 7 7mg^74r h>2 0ml- 7 Jcl0ml ®«ttl=»ff L, 
N-y »J >-N-*+S/ K5 50mg, 4 XQKft** * * A 

i m i emwnxMuzx 3 *ms# uz 0 Rusmtzwwmi- h y * a^^j . 

1-1/1) KT**U £lltt£#j©5- (3. 4-S?t Ko*S/j^n 
-2. 2-^^-5-7x^-1, 3-WV7>- 

30 2 0 6mg, 7 9mg«^Ki;LT^/Co 
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114. 5 - ( 1 . 7-trans-l, 5-cis-3. 3jz2J-± 

;|y - 2 , ±^z2*Jt££2±v LL 3. 01 *>/ ?-7 -4 >u) -2, 

5- (3, 4-^hKD + i/->^n^>f;W -2, 2-SM77U-5- 
5 7x-;l/-l, 3--WV7>-4-t>2 00mg©7-feh>l 5ml 
$ttfc2, h + ^DA'v lm I N p - h/l/X >X/U*7$ • — 7k 

f0ft2 5mgm gfifcT 1 2^mmWbtz 0 Tir h >£MJfS£l/(H 

10 ?ovh/574- (glffiStt : ^*lT-7/Btt?$x^;u= 2 0/ 1 ~1 0/ 
1) KXH%mL$kmit&%)2 2 Omg£Mfete»fJ<h LT^fco fifrfittttc 

XH5 . 2-(l, 7-trans-l. 5-cis-3, 3--Jl*)l- 
2. 4--7;t*1rbV?P T3. 3. 01 7 ->f -2-faKP 

is 4 •> - 2 - 7 x x;bgEfi$(7)£fifc 

5-(l, 7-trans-l, 5-c i s-3, 3 - i> t f-A/— 2, 4- 
d [3/3. 0] ***-7--f;W -2. 2-f^^;l/- 
5-7i^;l/-l, 3-7**757-4-:t>2 1 8mg®^;-/l/ 
1 0m 1 7K5m 1 mmzm-UiZX, frmti- h 'J 7A2 2 0 m 6 5 

#3?#3 

25 2 - ( 1 . 6-trans, 1, 5-ci s-3. 3 - >M 771/- 2 . 4 - 
■7^^irb'->^P f3. 3. 01 *-7 ->T ;U) -2-bFD J r > >- 
2-7x-;UBtt% 

5- (3, 4-^kFD + -»^P^>f;W -2. 2-J?/*7l/-5- 
7i-^-l, 3-^**75>-4-*>*ffll\ #^J3.TS4, 5 <h 
30 l§l«©:£fcKTMifc£&*JBi&Ufco 
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(2 R) -2-b Kp *S/-2 - T ( 1 R) -3-^*7 >> » P^>* 
-2-7x-;baWfcrj (2R) -2-h Kp*>-2- [ (1 S) - 
5 3-^7y»g^>f;l/l -2-7 ^-jlWtffi 

XS1. (2R. 5R) -2- -5- [ (1 R) -3-** 

7->?p^>^;l/l - 5-7x-;i/-l, 3-^V7V-4-t>^rj: 
(2R, 5R) -2- (t-7>;l/) -5- [ (1 S) -3-^V-/»D 
-5-7^;b-l, 3-WV7>-4-t>(D^. 
o D. -tr-y<. y ys (Seebach) £©#& [Tetrahedron. 

40^1 3 1 3- 1 3 2 41 (1 9 8 4^) ] fc'&^X&J&Ltz (2 R, 
5R) - 2- (t-7f-;l/) -5-7x^-1, 3_^^-^ v ^ > _4_ 
^>5 1 OmgOf h7tKo77>20ml - / vMr> t^U'J >fi£ h U 7 
^ Kl m HIffi<C-7 8°CT'l. 5M'Jf-7Ay^ y^p f^7 $ pv+IJ- 
5 >»ftl. 7m 1 *ITU 3 0^fa»}$LfcSki/^D^>r >> > 
2 85mg©f h7kFD77>l. 5ml»M> Id. 5 fN^ffltK 

) (SMM : ^+-tr>/g^Kxf-;b= l 5/1 ~1 0/1) KTWSfL^e 

it&®Z*M'tl 1 5 0 m g N 2 5 4m gtt«Mi LX®tz 0 %tl?tl<D 
SttM(3NMR©NO E «k 9&£Lfco 

M2. 2-b Kp*S/ -2- r (1R) -3-^Vi/^p^>f-;Ul - 
2-7x-;Vft»»tf T2 -h Kp*S/-2- r (1 S) -3-^7v» 

(2S. 5S) -2- (t-7f-;u) -5 - [ (1 R) _3-^+7->^p 

3-^+77>-4-t>S0 t (2S. 
5S) -2 - (t-7f-/U) -5 - [ (1 S) -3-**yS/?p/^>f. 
^] -5-7x-;b-l, 3-W7 7>-4-t>*ffll\ #^#J2X 

S5 iisi«©^jcTawk^**n*nii!it ufco 



WO 97/45414 



50 



PCT/JP97/01770 



*»w© 1.4- itwmw) i?>&mmtmft#jj»x* o >m&®# 
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If ^ © 15 M 



( l ) [ I ] 



HO 




N-R 2 [I] 



10 



15 



20 



t KD + ->y^;UST'^$*lTl^fcJ:^) ££U R ' li 1 ~ 2 {B©7K 

^Tyuy-yi/SXIi'O-l? LX^X *>£^mmwi=f. tiimtt 
7 y -;U7;U4^S (ffl u R75;i/f;ua % 7 'J -/U7;u*-;u2£;Rtf'\ 

(3) R I *<l-2fl©7k»**SI±lcW«->^D'/D t'yPS. ->r7o7 



(5) R 2 *<TiE5t 
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g££U R'S^R'^nWTk^m^^tK XliR B &tfR c li-*t 
i^AoTl^WU R\ R d RCKR°^[5j-^L< l«t)> *tl 
efts Tk*^^ fi«7A/+;uSXttJ»*a3-'8ficDv/^u7yi/+yHS^ 
L<(i->^D7;uy-;uS*^-rK sJ^teR-i R'XiiR'iR'li, -en 
eft-i&K/j: o TjRSSSfc 3 ~ 8 »D >> ? n r;u+;i/SXli •> * d 7;U^-;U 

(6) R 2 J&^&5~1 5jS©eiI^L<^^«OT>'U+;U®. 7;U 

*d/T*H8l $ 4iT^T t> J; ^ •> ? n 7 ^7 ;l^;l/g^ L < (i •> ? p 7 ;l/ 
^^T^^r-^g, P7;U+;l/^±©ffii©7K^^7-*M£fft7^^ 

$ tix i^T^ii^t'v'^D 7;u*/U7 ;ug^ L < li tf •> ? p 7 
+^7^^^;^ P7;uy^;u^±(D{i,m©7K^JIC ; f 7 
-eS&£tiTOT*> £t^>? p7;i^-;U7;i^;i/g5£ b (iii/^D7;i/V 
^.^7^y-;uS. fc* D7;uy-^±©jfS©7K^fjHi 1 ^M7;^ 
^T-fi$! & ftT i^T k «£ ^ t" v ? p 7 ;u-7-.=- ;U7 ;M=- L < (i t:' •> ? p 
7;l/y^;i/7;U'!r^-'l/S, •> ? p 7;u+;U7;l/+-;i/SXli •> ? p 7;UV- 

(7) R 2 *^>i>;l/Sx 7x*^'l/g. 7x^Dt';H, 7xx;uy 
o^-;HXIi 2 - e 'J S^M ^;l/g N 2 - t° U i>;l/X^;Ug N 2 - t° U >> 
;i/7ptVl/S N 3-fj://M7^Ug s 4-t*V ^Mf-;Ug, 2-^77 
•J/MfyH, 2-f-x^M f-yl/S^ 3 -^x^/M ^/Ug N 1 — T ^ ^ 

w^^g, 2--r i^7'j;uyf-^®> 4 ^ ?vj;m f-^g. 

3- f^yj/U^^^S. S-ti^V'U^yf-yUg, 2 - 7 >J ;M 37l/g, 
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3-7'J;M^;Ug N 2 - tf o 3 - t°a >J ;M 2- 

h° U = it-JM 4 - e U $ v^yM 5 - t° «J * >>^/M f- 

2-e^^;uy^;i/S, 3 - t*U yj^/i,/ 

t Ku*->y ^l/gTg&£*iT^T*>J;^) T'**Ijt3fciglEf^|fc£^ 

(8) N- [1- (4-y^;l/-3-^>x^;l/) t°^'J •?>- 4 --fAO 
-2 - (3-kFD + >/->^n^>f;i/) -2-tFn+->-2-7x-;l/ 
7-fef*7$K> N- [1- (6-^^;l/t'<;^>-2--r;l/^f-;l/) tX'J 
5>>-4--fA/| - 2- (3 -h Fa^ri/iy^a^y^-jV) - 2-tKn + 
'>-2-7i-;l/7t hr^ KXteN- ( l - i/^D'vy^M ^yUh°^U 
's>- A - 2- (3- h Ko*S/->?d^>^;U) -2-fcKu* 
ty ~ 2 ~ ? *-*7* h 7 = KT**«f*iU 1 fE*©fl:£«jXtt*©I|Sjfctt 

(9) (2R) -N- [1- (4-^^;l/-3-^>^;U) b°<>Jv>- 

-2 - [ (1 S, 3S) -3-b Kn + i/«>^a^>^;l/] -2 
-t KD*->-2-:7.x^/7-t?hr ~ h\ (2R) -N- [1 - (6-^ 

f-yuey \z^)vy- a-^)V\ -2 - [ (is. 

3S) - 3-b KD*->^o^y^;i/] -2-kKn+i/-2-7x^l/ 
7-feh7S KXMt (2R) -N- (1 -•>*o'\7f-*y*-A/e'*tfS*>- 
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